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(54) LSI TEST BOARD 

(57) Abstract: 

PURPOSE: To apply a LSI test 
board to multiple kinds of test 
devices as a multi- purpose 
instrument by providing an 
additional test circuit changing form 
of an input signal to output it 
between a prescribed third terminal 
and a prescribed fourth terminal on 
a second substrate. 

CONSTITUTION: The test board is 
so constituted that a first substrate 
1 such as a test fixture board, 
second substrate 2 such as a 
measurement circuit board and a 
third substrate such as a socket- 
exchange board are vertically piled 
up in three steps. The second 
substrate is equipped with an 
additional test circuit that is 
provided between a prescribed third 
terminal 20 and a prescribed fourth 
terminal 21 and changes form of an 
input signal to output therefrom. 
The vertical three-step structure 
allows the device to be applied to 
any kinds of devices to be tested 
having different arrangement of pins 
or different number of pins by only 
changing a connection condition 
between a fifth terminal 30 of the 
third substrate 3 and an LSI socket 
31. Thereby, it is possible to utilize 
additional test circuit for multiple 
kinds of test device. 
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«&©^30-l~30- 1 4£LS I h©ffi 
-?P 1~P 1 4 tZWfc§r*>1c&<D^Z-yWM3 3* 
^MT^/cWT^ m©»K©f£©&l§<!:3r2©S«2 

[0 024] S7fC«m2©«t52(C^tg?n-S7 u X h 

sg2 4©— w^sns. pistc^sn-sMf-x 
-txdutw. ^(csuissn^t^^ vtr©?- 7'ig 

»S*f--#*lJfflI-r-5/c«6©VTR-y--^LS 1 4$n 

*gE8Wt#PWMtt. «Jft«f4GND<t^iSmjIVDD 
t ©FH© 4 aS©il^ B L 1 - B L 4 * >s Jl/ 
XiJI/&stB^I$n5A;P^?:fiML//cft-^i3tl-5 <> PIE 

PWM*^VPXiliIfc-W*iWji©{f-^tC^-r^,€,©-C4) 
5„ C©Wiffl»^fc^rW^©J; i 5%^^A/D^ 

[0 02 5] C©^|5Ij^2 4« > H^Lttl^^^* 

1. DA2 4A/D^M2 5f4fii©f5Jtl*K:^! 
U cn*KA">7 H5I8S2 6-cmiSSEVDD<b« 

iftm&GNDt©n©u- i i;nci"<ji/^7 h-rs. ^ 

U-<;U->7 MHg§2 6*i6Hl^3n-2.U^JUtt^ge-C4 
lOOl/^JH 1-L4 4S4t,-5„ C©l/<;H1~L 

4 ^<*^<kbb«^p wMicfci^ ^ 4 mm.om.ffi. u 

^BL1-BL4 fC««Snfcm#^?:«ST^fc 
SiCtiV^i^hS. H51SS2 6©m^j 

<t±fB>'^l'Xifs^iSfg^P WM»3>;^- ^ 2 7 (C« 

JUX ipI^ISffi^ P WM© P WiSC » i * K »^ >f U -c 

U^;^ff$fiS-rS7cat>©2 fc* 9 h DA 1 , DA2«^VU 

l i ^L4*mx£i&v£Z£5ic?z%fr6mm2ti 

€>„ 3>^U-^2 7©tB^«> 07(C7j* 

^©ff#4 3ns 0 

[0 0 2 6 1 18 ic«*^BJ©^ 2^0^.5, L S I 
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m i 2 -cm* Lfcm i aawteRHUcin i ©»$ 

10 1. IS2©StSl 0 2, RJ>'lft3©S«l 0 3#$fS 
S*T«2^5. **©»R1 0 1 , 10 2. 103 
©**W«c#MH*H 1 RCfH2 «cS^»rSMBLte» 1 
XMlMOMRl. 2. 3tffltZ*>*)* |5j-©|5|Sgg&tt 

[0027) 11 ©3UfcW4*2©SaMH4©**&ffi 

JH2©»R1 0 2CC»«|Sti*^ 
KOflMET**. $JHSi50!j©?-X hfflilft]SI&«. 10 
©» 3 0*^-2 0fr€>«l&3*i.5*n»*«-9©H«« 

i/rBfS©»4®«Hf2 lfcm^-rsmi©^ 

8c£&|518S2 8 4> 9fJE©SI4©JSHf-2 l*>6«iesn 
3fi#©JUi&gfc£ffi< LTBf3£©i&3©ift?-2 0K:«|& 

-r**2©Hift«aaftiai82 9 4sn*. sn©ja&ft 

SBftHB2 8 4 0r». ffli!&K»»3BK&JHS3Wt& 
#T?*S. m2©jg&&£&II|jg4 0TB. LS 

©»«**?■**■ ur«tes txz $ a 5 > i/m^ommm 20 

FCC*»W**©«fc5ft^ FffliEilD@gg©fB*tt. S!3 
©»«1 0 3fCRt*6ti*JI&nttLS I h3 1 

imm 1 <DWR 1 0 1 Kfctf* y U- 1 2 ft £©Jtfttt 

[0028]fX FffliBttiaB*±&©JHi£ft£&iaK 
2 8. 2 9 4 TSC 4 L S I 7** ? h 3 1 CC& 

m>mnffimafi? Fpj#&fc*jsjsM&* 

»©<i#*w;&-r*itt'j:< . « 1 ®jatt&&a@B2 8 
tt*©fi*H»«c*±ifT»^* hf'W^iciJ&t 
*. »^*F?^*#ffi**siss«*©jsa^t>ii[ 

mzwmm2 9 ***©i»i>««»©m#jaas»*ia< l 

Bjtt«c<t#ja»«a2U:©m#*»'r * l s 1 ©^x f * 

^gE^x^tc«feornj«B{c-rsc4*i"C#s. $6>«:fi! 40 

1 fmmmmc. lsi^f#- F©mR»3Rifrt 

£3©££3©Jir5©KtiF3 0 4LS I F3 1© 

SW-4*«ttTSfc»©^*->E*3 3*SQKTSft: 
*l©»«l<D858e«W4»2®a«2*tiatt 
4*S'J©l!SET-X FfVW*DUT©iOWc*©**;Wffl 

[0 02 93 HQ(c»49EISC!>J|t3%tt0|«(^Stl-&. 
raHfcn*3*i4SttWi©L SIfXh#- FB. JJK* 

L/c 3 &tK8l*1f&t<:lB£ £ ft 5 *>©Tttfc so 
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<> tt?Xh9 e '<<rXDUT*?E*3tl*LS I 7*9 
F3 l*rX F^? K<0«»©«IIWW'f>f7*- 
XStt&LS I f-X F#- F4t,T*JSSft4. #3?Jfe 
F!l©L SlfXh^- FB. ^X b^y F©»r5e©«« 

S«>6«l&?^5i'a » *©■*©«««*«< lt± 
iaL s i y t v f 3 i icmt&irzm 1 ©ji«a@QAiais 

60i, LS I 7*9 hfe&3 lttte3ft&ft-?©jn» 

mmmm o 4*«*.tj»*. 

[003 0] ±BSH 1 ©JSifflKSClAllKSe 0 «, 09 tc 

• n»* F • A-^H» (JiTFigK:PLL|5JS86 0 4fc 
I2T) 4 3ft3„ C©PLL|5|S§6 OB. #tcfiHJIE;*ft 
fifflJt^aslBSPD. n-A^7^;^LPF, 

*E*«Hwm@ttvco. ^yp^^vy^JSSD 

I VtcJco-CfltfiSSnS. JJBttffiJt«0KPD»m 
B*X£8 0a>e>a2>3ft&3 8. 5MHz©?a^ 
f#i^n>/7V^BSD I V©m#4©{iffl£Jt 
«U tsai*i*tiB-5-©fi[*B©^4^:#3«:J±fia|L/c 

Wtft3nr«BEJWffll«filBll8VCO«:AASti. *© 

d i v©m*««a»*«^ir8 owu^fi-^jaaawctst 
t < ;* ft £ g -e . -e©;b- y«iap*«i 9 is l r «ew» 
iwtiaBvco©ui*«#ffljft»*«3e««4-rs. c 
ntc J: -cmEtw^ft IhISSV c o©m*fli-*««3» 

B. mi^n^v^IID I V©»«Jt**l/ 
nT*tl«3 8. 5MHz©nfS4^n-5.. HtCB-f© 

1 3 5 MH z 4 3tt£„ t/c*5r> 
r . mH-C # 4 «-^©«Sil^^*s 4 0MHz fig© 7- 
X^8 O^ti, ifXFf^^DUTKttfti 

JUUi©«jR«*»ofli4**«i&r*c4*n?»s. a* 
j:o. iui©««8Bse»ia»rtttoi&*2©awt2©ia 

ffltt*ifTC4*5-C|fS„ 

[ 0 0 3 1 ] #mmK.UZ.&. MfXFf/^^DU 
G. B. I©ftft-9«4>»0±Enfll(C|lC»Jlttlk«£( 

^tatfjti. c©4#. m2©jsa^3feiiK7o 

». LS I V*v F3 1^6«i^$n-5<t# ; &. 
^9 F©9%©flMM?&tl/Tffi*3ft&* 

fl» (ffl^7?w FP-y) ^©^i^cc^LrBff 

3£©«))*i*?-K:|0lWTffl*S*4H«jy- F0!84Sn 
S (JKTJUcffl**- FHSS7 0 4fcieT) „ T^cto 

W^y-F@JS7 0B^^©m#R. G. B. I tc 
^j6l/t4l03>v<u-$7 l~7 4^rWL. 5^^© 
3>>-n-U-^7 l — 7 4BffiS«:*a©ai*5 9 5 1 X F 
a-y</)*5u- u^;u©j: ^^W^jJg^U-^JKcSns 
#{cm^«>fp%tf •o-c&sijtc^cutfjfc-y-x * 8 o icisj 
WT{ftl£TS. C©««C«*tf. ffl*y-FH»7 0tt 
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b, i &mm^x?-z5i8 otegy&rsc 

±12(1-51 R. G, B, I ©ltfiJfCi&g&flJ!?t&£©W<& 

[0032] hi o<ct2H9ccCT3ti&ttf xhT^-t-'f 

t£f X hf^^DUT[M5-AU;, US I £3*1 
6. C©#7-^u> ? hLS WZUlsvZ lli"g9 2. 9 
3. RAM94. SO' DA £9 5 URg 

©•>Xf A±{CfclJ-C»7 Iz-A^^?^* 1 ; 9 0 £ 

-?4 iru-fu-kvy (MPU) 9 l (c-0£7x-*$ 
ftT«9PSft. R <*) . G (ft) , B (#) . I (S? 

oj?7?@89 2«7i/-A^7 7 7 y ; t';9 o 

*>e>H«f : -^?&^*iM/-CRAM9 4 KM*-*, a 
*|5]!g9 3«v^^o^o-fe v 1^9 1 *>^©37> 
FfcJMRLr. RAMKffiHSftfcWilf-foa^fe 
*ffatc30W*fca>©f*-*«HH*tfor^«ERAM 

£9 5ttRAMk:JltK3ftfciS&f-#£D/A^IL- 

[0 03 3] H9{C5%Sti&PLLHB60ac; 

m*y- h BB7 o ommm 8 ojaaa@QMaB2 

8. 2 9 fcfcjiffl-fsc £#•-?*£. C©fltetCfct. {4 
ffltWSSRPDKJiotr^'oy^vy^jaSD IV© 

*W3e©»3®»f-2 0{ctt^s#i, «EMft?B£@Hf 

VC 0©W^J«^2 ©S«2 iCfcW-5^©^4 (CiiST- 

2«:s^3ns. y~naB7o©A*»»2©«R2 

(C4m&i?r£©JI!4©tt?-2 ltct&£3ft. y-NUSS 
7 0©m^«^2©»«2©RiT^©^3©«T-2 OKlt 

[0034] Jjexitfflcc J:*i««T©ffffi«*#* 
■5. 

( 1 ) *17iS»3©»Rl~3*3SK:ttffl|*4^4 
L S I fx F*K— F©«teRtt. *©«»*»**«:. D 
/A^SDAC, A/DSEftSADC. SlOJffifttt 
^&@Sg 2 8 . X 2 ©JBttft£&@B 2 9. P L L@HS 
6 0, Hfc&y-F@B7 0&£©?-XFJfliI»|iaR£» 

fx h^'UzDur k&mtTz&vm^wsm* so* 

ft £©K*«:*/M« £ UT f* -f Xf X F ©fiMBtt&ffl 

(2) fXhfflfitoliKiOTD/A'fflftSDACfA 
/DSBft»ADC*8ffl-J"4Ci(cJ:»). f^fWf 
X*tC«fcoTTf • 9*4 ^*JHBfKLS I £fx h 

(3 ) J=e3gtt8flt*tttifiU:. »fX Ff/WX©« 
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91. tWcf X F^WX©tf>E«atftf >»©*!£ 
Sfl3©ffl£3±©Jf£5©if , j-?-3 0£LS I V-Jr 

sr f 3 1 tomimwizmiTztmvftmtiB&mic 

tt9. &S-Tft«. »T3©WR3A:»*S-»-rhf3»tl6 
■CtSi^CC^C-S. l/fc^-jt, LSIfXF#-FK: 
»faK*tt*»A:1**^^ FffliiftIBB*, £•<©«» 

©»fx h f^w x d u t icvmmicmmrz c tw-c 

(4) LS IfXFtf-FiC. JSfttt£lftBlg2 8. 2 
10 9. PLLHSS6 0. ffl**- FEB 7 0 

4 C <tCC cfc 0 . fX h liJB&e^HBtteU: 

©«-9«iWrafl/< »-»©SiFf-«:*-r*L S I ©fX 
F x £ icj: ->t uJtlcc-r *c £#s-ct *. 
[0 035] U±*mi%lC£r>Xti:Z1ritcmW*:mn 

3ft-Sfc©r«&<, *©Bg£&ML-ttl»BB«:fcl> 

mmmxnm 1 rt^m 3 ©«««* * mm 1 3 n-s 

*i. *»i»B**itc(B?E3*i&*>©rttJ5c<. i&SKft 
20 Oxmm L < WRff^C^-C 3 gttfflR*ft££?* 
Cij&s-CtS. f X hfflii»P[5IB»D/A^S 

DAC, A/DldlSADC, B»B33feBB2 8. 2 
9. PLLBB6 0. Htfjy-hBK7 OtcRg^Stl 

t>. LS I vf v htJSf x Ff^-fxo/^-jr 
-^?f^cci£;i;-r®S^MoJfffe-c*?,. &f x h 
f x^naf*{c-^^r 4>±fB^ife^r^ tfcfe© 

[0 036] JiLh©i&BJ?-c«££ ur*^#«c iot 

y • f -f J^A-fiiSLS I ©/cdt>©f X FCCfiffl 

4>©r«^< < f ^^^;uls I ©fc*©f x f 
K &mmx s z> c t urn 9 * r % % t> . 

[0 037] 

[*fjfj©^*] ^mia6^xm^ti^mm<D^i5Rm 
©aor$)4„ 

[0 038] ( 1 ) L S I f X h F©flbft& US 
40 17&M^3©S«{CJ:S3©*8ffl|*«l3i%Sfflbfc^ 
P>. ^-©S«S*1iiii!ii?fc. fx hfflilttllsIBiSf x F 

f ^- ^ x t zmm?z%,<Dmmm> ^7-^vmm\ 

0B£f x h^-^ Fi*SSttr*fc©©«#BK*S< 
-r^ci^T^T. >MX©£V%£tej:&f x F©m 

(2 ) ±ie3S«tia^at«. »f X hf /^X©« 

x Ff ^Vx©b->iegSD'f>^:©tB» 
& IS 3 ©»«±©lfi 5 ©«^<b L S I V* „ F £ 

so n«. »3©w»ew*-«»-r*iias*j£r*aj:^«:a 
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\-mmxmm^. ^<©«w©f x htv-wxk: 
vimtfjtcmmv & z £ *> tc u & . 

( 3 ) L S I f X V FJC0 1 atfSf2 ©JgjgSS^^ 

#^&&fe(±©fi-5|£4>lfcgL < tt-«©*Hf-fc»T * 
LS I ©fx h^SlSfX^cio-ttrSC 

<fc9fCtt<S. 

[0 1 ] ##6BJ§©0 1 39k0ltcfli& LSI fx F tK- F io 
©¥M0-C&6. 

(02] L S I fx H «K— K©3^«a*«^*^r*8l 

Nffl0-c*6„ 

[04] r^o^BB4LTA/DSE»»iD/Aa» 
g§*> 5 J§tR;**ifc*£f X h f ^ * ©fc#>©0 3 ©S«© 

— ^d?r^-r¥ffl0-c* -s. 

[05] Tf aym?S<bbrA/D^g©^S«S3 
ftfc&f X f- f M-f X©/c«>©0 3 ©««©— fltf*^ 20 
2Pffi0T*-5)„ 

[06] Tf a^3S<tLTD/A^&g©.&#J*iS3 
ti/c^f X hf/^X©/c#>©03©S«e©— 

^a0-c*-So 

[07] 02©StgK:JI*&;*ftSfX FfflilttllplSSiL/ 

r©^liis§©— pa£*vri8BJ0-e& 

[08 ] *^HJ©m2S»g0!li LTf X FffliiJnlslSSK 
^S!^glB»*aifflL^:3©jKJSi*«jg©LS I f X 
F©^ffi0-C*S. 
[09] *^BJ©^3HJg0!l<tLrPLLIiISS<!:m^*3O 
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- Mn]8§£W-r5LS I fXh^-K^^0S§0r-$) 
£. 

[010] 09(c^$nSMf x hf ;wx©— 09:/n 

[??-^©i&Bjj] 
i 9 i ©»s 
io 01 ©»■?• 

1 1 02©$^- 

2 02 ©a® 

2 0 03©4S^- 
2 1 04 

2 2 D/A^&HSS (fX hfflilJDIigS) 
2 3 A/D^&HSg (fx hffijlftJSRS) 
2 4 ( f X h ffljIJDHK) 

2 8 01 ©JIMfc^fclsISS 

2 9 02©J!Mfc^&ls]Sg 

3 03©*1£ 

3 0 05©ffi^- 
3 1 LSIV*-»H 
DUT MfXhf/^X 

3 3 '<z-ytism 

4 fX h^v K 
4 4 SM®^ 

6 0 PL LlsISS (01©)a«»gE&BSS) 
DIV ^ni^v^l^MH* 

7 0 tUftf- MelSS (02O«»9KSGRI9B) 

10 1 01 ©«« 
1 0 2 02©S« 
103 03©S« 



[02] 



to 





CH4] 



ADCyDACftj$LSI<Dj§£ 

~ A 



30-14 30-13) 30-12 3041 3M0 3Q-9 3 P* 

I \ vu t / > - 



P14 PI3I P1 2I Ptll 
Voc 1 " 



ADC 




LOG 



jio I re "f? 

^ GND 



DAC 



-1 30-2 in.A 30-4 30-5 30-6 *30-7 



30-1 30-2 30-3 30-4 30-5 
A* * Y 



3 V^V 

3 i LSiy^?^ 



DUT 



3 3 2f® 
B3B 



1 2840 5 



[05] 
fir**** 




3 yyyh 



3 1 

LS 1 yir? h 
DUT 



3 3 



V 



1 30-2 30-3 304 30-5 30-6 3C 
v. 



30-1 



A* 



Y 



307 

W2> 



3 y**K 




DUT 



3 3 



(11) ftffi¥-7- 1 2 8 405 



17] 



K 



|) D U 



2 SDAC 
DAI ' 2 H"**^? h 



PWM ft* 



2 7 




GND 



GND 



[09] 

[09] 




fmaxa 

40MHz 



j 32* CRAMT KW^8bit^4) 



G 



g 8*fPATA) 33.7SMHZ 



3 1^1 



DUT 



f=38.75MH, / gTgTWg 



7 4 



7 0 



3 1 

(DUT) 




2 0 



1 0 



mm* 


DUT^> 

-J 


DUT J: 


C-^ fl 



2 1 



✓2 0 



1 0 



1 3- 
1 1 

.1.. 



,i i 



1 2 



ice?- 



1 0 



[01 0] 



DUT 
7 



1 0 1^ 

10] 



9 4 9 5 




9 2 



" 1 MPU 1 



(12) 



2 8 405 



(72)^HJ^ fcig 

mMtP^¥rU±7j<^:iar5TS20Sl# 



